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® Outpatient monitoring systems and methods. 



© System for obtaining information pertaining to 
the blood pressure and heart rate of a patient is 
used to enable a physician to monitor and prescribe 
treatment intended to maintain a patient's blood 
pressure within a predetermined range, and for en- 
couraging the patient to follow the treatment Signals 
are generated which represent the level of blood 
pressure and pulse rate of a patient in a form suit* 
able for telephonic communication. The signals are 
transmitted to a remote central digital processor * 
(10) for storage and analysis. Data resulting from the 
analysis is submitted to the patient or physician. An 
off hook and ring detect circuit (27) is provided 
preventing actuation of the system when telephonic 
access is not available. 



00 

in 



is 

CO 
CM 



CL 
LU 



Xerox Copy Centre 



0237 588 




1a 



0 237 588 



"Outpatient monitoring systems and methods" 



THE INVENTION relates to the continuous 
treatment and diagnosis of blood pressure dis- 
orders as well as the monitoring of a prescribed 
treatment of medication for a patient on an ongoing 
basis. 

It has been a long standing goal in the health 
care community to integrate advanced communica- 
tions systems with information processing systems 
to provide superior medical services. By way of 
example, United States Patent No. 4,004,577 dis- 
closes a method for treating coronary prone pa- 
tients when heart attack symptoms occur before 
qualified direct contact personal care can be ad- 
ministered to the patient A device provides au- 
ditory signals indicative of the existing heart beat 
condition and telephone communication is estab- 
lished between the patient and a source capable of 
making a qualified response based on the auditory 
signals. 

There has been a continuing need for im- 
proved monitoring techniques for patients suffering 
from blood pressure disorders, such as hyperten- 
sion and hypertension. Hypertension, in particular, 
is a prevalent health problem in the United States 
and is the major cause of early death and serious 
disability in an estimated 25 million persons an- 
nually. One of the most menacing aspects of hy- 
potension is the fact that is remains undetected 
and untreated in many persons and, therefore, 
causes permanent damage before it can be discov- 
ered. Since blood pressure normally varies in 
healthy persons, the state of hypertension is some- 
what relative in nature. Because of the many fac- 
tors which influence blood pressure, the measure- 
ment of a angle elevated blood pressure is not 
necessarily significant However, every person with 
a blood pressure reading above normal should be 
re-examined several times to determine if the mea- 
surement persists. The treatment of a blood pres- 
sure disorder is subject to the same difficulty as 
the initial detection of that disorder, that is, the 
many factors which influence blood pressure. 

Therefore, there is a need for a method for 
obtaining information pertaining to the blood pres- 
sure and heart rate of a patient in an outpatient 
environment and for providing an analysis of that 
Information. Further, there is a need for a method 
for enabling a physician to prescribe, treatment 
intended to maintain a patient's blood pressure 
within a predetermined range and for collecting 
information relating to the patient's blood pressure. 
There also exists a need for a method for enabling 
a physician to prescribe treatment intended to 
maintain a patient's blood pressure within a pre- 
determined range for encouraging the patient to 



follow the treatment and for collecting information 
relating to the patient's blood pressure by periodi- 
cally generating and storing such information for 
selective later analysis. 

5 The invention provides a system and method, 
various aspects of which are set out in the appen- 
ded claims. In preferred embodiments of the inven- 
tion, information is provided pertaining to the blood 
pressure and heart rate of an outpatient The in- 

70 formation enables a physician to monitor and pre- 
scribe treatment and can be utilised to encourage 
the patient to follow a prescribed course of treat- 
ment by the scheduled monitoring of his own con- 
dition. The invention includes a method and system 

75 for generating a first signal representative of the 
patient 1 s vital signs and a second signal identifying 
the individual patient from one or more other pa- 
tients monitored using the present method. The 
signals are in a form suitable for telephone commu- 
te nication with a central digital processor which anal-, 
yses and stores the information. The information is 
then submitted to the patient or the patient* s physi- 
cian. The physician can use the information, at 
least in part, in reaching a prescribed course of 

25 treatment for his patient 

Embodiments of the invention are described 
below, by way of example, with reference to the 
accompanying drawings, which:- 

FIGURE 1 is a block diagrammatic repre- 

30 sentation of a method embodying the invention; 

FIGURE 2 is a block diagrammatic repre- 
sentation of an alternative embodiment of the meth- 
od of the invention; 

FIGURE 3 is a telemanometer block diagram 

35 for a preferred embodiment 

FIGURE 4 is a schematic diagram of a pre- 
ferred microprocessor, reset and time base system 
used in the telemanometer of Figure 3; 

FIGURE 5 is a schematic diagram of a pre- 

40 ferred memory chip and address decode system 
used in the telemanometer of Figure 3; 

FIGURE 6 is a schematic diagram of modem 
and SPHYG interface system used in the telemano- 
meter of Figure 3; 

45 FIGURE 7 is a schematic diagram of lights 

and switches in the preferred system of Figure 3; 
and 

FIGURE 8 is a schematic diagram of an off- 
hook and ring detect circuit 
so The present invention provides a method and 
system through which several objectives can be 
accomplished. Patient compliance with a pre- 
scribed course of medical treatment as well as the 
effectiveness of the treatment can be monitored, 
recorded and analysed. The patient's medical con- 
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ditfon can be periodically monitored over an ex- 
fended period of time on an outpatient basts in 
order to provide the treating physician with an 
additional diagnostic tool. The patient can also be 
provided with a treatment feedback system which 
enables the patient to recognise his compliance 
with, or his Mure to adhere to, a particular course 
of medical treatment Such a feedback system also 
facilitates an analysis of the patient's developing 
medical history and a comparison of the patient's 
condition with the original prognosis coupled to a 
predetermined course of treatment. 

it is to be appreciated that a variety of individ- 
ual pieces of equipment can be integrated into a 
system embodying the present invention which 
carries out a method embodying this invention. The 
equipment itself is available and upon a full appre- 
ciation of the invention, those skilled in the art will 
recognise that substitutions to the equipment so 
utilised can be made and that such substitutions 
are well within the scope of the invention as de- 
fined by the several claims appended hereto. 

Accordingly, the following description of equip- 
ment employed by the system is provided only as 
an example. The present trend in the production of 
instrumentation for use in blood pressure and heart 
rate measurement is toward the manufacture of 
automatic or semi-automatic devices. It is con- 
templated that use may be made of an electronic 
sphygmanometer in which a microphone or trans- 
ducer is provided for the detection of korotkoff 
sounds. A microprocessor can be included to con- 
trol inflation and deflation rates of the cuff on the 
patient's arm. The information obtained from the 
transducer is converted into a signal suitable for 
telephone transmission by means of a system as 
typified in United States Patent No. 4,068,096, the 
contents of which are incorporated herein by refer- 
ence. Another example of a suitable communica- 
tion system for use with existing telephone equip- 
ment is commercially available and consists of a 
pair of send/receive acoustic coupling systems or 
modems. It is anticipated that the several individual 
components described above could be incorpo- 
rated into a single integrated apparatus comprising 
an electronic sphygmanometer with automatic tele- 
phone dialing and modem capabilities which per- 
mits a very large number of individual patients to 
transmit vital blood pressure and heart beat func- 
tions to a central computer facility. The central 
facility would include equipment for establishing 
two way communication with a patient to provide 
both instantaneous feedback as well as later hard 
copy information, such as a print out of the pa- 
tient's medical status and a record of the blood 
pressure and heart beat information submitted to 
the central facility. 



Figure 1 describes the several steps of a meth- 
od embodying the present invention followed by a 
system embodying the invention. The method pro- 
vides information pertaining to the blood pressure 

5 and heart rate of an identifiable patient and is 
presented in Figure 1 In block diagrammatic form. 
The method permits the monitoring of the blood 
pressure and heart rate of at least one patient in a 
group of patients, the number of which is limited 

70 only by the capability of a remote central data 
collecting and processing system. Each patient is 
provided with a device which the patient can em- 
ploy to take his own heart rate and blood pressure. 
The device includes apparatus which generates a 

75 signal representing the blood pressure, that is a 
systolic value and a diastolic value, and heart rate 
of the patient The device also includes apparatus 
which generates a second signal which represents 
the identity of the patient Such a signal could 

20 provide, for example, the patient's name, social 
security number or some such similar coded indi- 
cia which particularly identifies a specific patient 
within the monitoring network. The patient iden- 
tification signal is preferably provided through the 

25 programming of an electrically alterable memory 
device. Thus, a particular device is adaptable to the 
indicia requirements of the health care system 
which is utilising the method embodying the inven- 
tion. Both signals representing the patient's mon- 

30 itored vital signs and the patient's identity are gen- 
erated in a format which is suitable for telephonic 
transmission. 

The patient's blood pressure, heart rate aid 
identity signals are then transmitted, over teie- 

ss phone lines, to a remote central data collecting aid 
processing system which stores the monitored vital 
sign signals in a patient file in a form suitable for 
later access. The signals are analysed by the pro- 
cessing system and compared to a set of predeter- 

40 mined criteria established by the patient's treating 
physician. The results of the analysis are then 
submitted to the patient As a result, the patient * 
gains the advantage of regular feedback concern- 
ing his blood pressure. 

45 The results of the blood pressure data analysis 
can be supplied to the patient's physician. Based 
at least in part on the analysis results, there can 
also be submitted to the patient information speci- 
fied by his physician pertaining to his measured an 

so analysed blood pressure and heart rate. 

While the collection analysis and feedback of 
medical information has been described in con- 
junction with a single patient and that patient's 
physician, it is to be understood that by employing 

55 the aforedescribed indicia system, more than one 
physician can be provided with information pertain- 
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ing to a single patient and that more than one 
physician can be in communication through this 
method with the data reflecting the immediate con- 
dition of the physician's respective patients. 

The method also includes steps by which im- 
mediate feedback to the patient can be effected. 
Upon receipt of the signals representing the pa- 
tient's blood pressure, the central data collecting 
and processing system can make an immediate 
determination as to whether or not the incoming 
data is sufficient for analysis, and activate an indi- 
cia means, such as a warning light, at the patient's 
location advising the patient that an additional 
blood pressure reading is required for analysis. 
Also, if the reading is abnormal for a particular 
patient the central data collecting and processing 
system can be programmed to request that the 
patient take one or more additional readings, or 
signal the patient or the patient's physician that 
immediate medical attention is advisable. 

Under what could be described as a typical 
patient monitoring and information feedback pro- 
gram, the patient's blood pressure information and 
analysis would be generated in a hard copy format 
for distribution to the patient and his physician. 
Additionally, notices could be periodically gener- 
ated. If necessary, to remind the patient of the 
required schedule for vital signs readings. 

While specific medications are readily available 
for the treatment of blood pressure related dis- 
orders, the particular dosage which is suitable to 
the unique condition of a particular patient must be 
carefully monitored and controlled. By using the 
techniques described herein, the presumptive as- 
pect of dosage determination can be substantially 
eliminated through the continuous monitoring and 
analysis of the patient's condition. The method 
represented by the block diagram enables a physi- 
cian to prescribe treatment intended to maintain a 
patient 1 s blood pressure within a predetermined 
range to both encourage the patient to follow the 
treatment through continuous monitoring and the 
behavioural reinforcement of frequent feedback, 
and to collect information relating to the patient's 
blood pressure to establish a complete history of 
the treatment process. 

A modification of the method of the present 
invention Is also illustrated in the block diagram of 
Figure 2. The patient is provided with a device with 
which the patient is trained to take blood pressure. 
The device includes apparatus which generates a 
signal representing the patient's blood pressure 
and heart rate readings. The device also includes 
an electronic data storage medium for storing the 
generated signals in a form suitable for transmis- 
sion by means of existing telephonic communica- 
tion systems. A remote central digital processor 
includes apparatus for addressing the patient's 



electronic data storage medium according to a 
predetermined schedule to access the stored sig- 
nals representing the patienf s blood pressure and 
heart rate readings. Utilising such a system, a 

5 series of vital signs readings could be taken over a 
predetermined period of time and stored in the 
data storage medium located, for example, in the 
patienf s home. The remote central digital proces- 
sor which can be located, for example, in a physi- 

10 cian's office or other health care institution, would 
access and interrogate the home storage medium 
according to an established routine which would 
include repeated attempts to contact or reinter- 
rogate the home storage medium if the phone line 

75 were to be in use dicing a previously attempted 
interrogation. Such attempts to reinterrogate the 
home storage medium would be expected after the 
expiration of a time period of a predetermined 
duration. 

20 As previously described, the remote central 
digital processor is programmed to include a pre- 
determined set of criteria for each patienf s blood 
pressure data. The result of the analysis of the 
blood pressure reading can alternately be submit- 

25 ted to the patient's physician or the patient himself. 
In the case of submission to the physician, the 
physician would be in a position to develop a 
course of treatment based at least in part on the 
results of the data analysis. The physician could 

30 then specify the particular information to be sub- 
mitted to the patient 

In addition to the periodic interrogation of the 
patienf s home data storage medium by the central 
digital processor as described above, the present 

35 method can incorporate an additional step. The 
central digital processor can include, in combine* 
tion with the home apparatus, apparatus for notify- 
ing the patient that a scheduled blood pressure 
reading should be made, or that one or more - 

ao scheduled readings has been missed. 

in Figures 3 to 6 there is illustrated in - 
schematic form a preferred embodiment of 
teiemanometer for use in carrying out the invention. 
In these figures there is illustrated a general pur- 

45 pose 8 bit microcomputer 10 which performs all of 
the arithmetic and logic operations necessary to 
control a remote sphygmanometer. Decoder 11 
decodes address bits AB12, A613 and AB14 of 
microcomputer 10 to provide unique select lines for 

so all the RAM, ROM and I/O devices on the printed 
circuit board. 

Reset circuitry 12 provides an automatic 
"power on" reset function for the processor 10 and 
I/O devices. The RES line is held low for a fixed 

55 time period immediately following application of 
power to the printed circuit board. 
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An Ultra Violet "Erasable/Programmable Read 
Only Memory" (EPROM) 13 provides 4,096 x 8 bits 
of read only memory which contains all the pro- 
gram instructions required by the microprocessor 
10. The EPROM 13 is factory programmed and 
cannot be field altered. The memory of the EP- 
ROM 13 is "non-volatile* and will not be erased 
when power is removed from the printed circuit 
board. 

A random access memory (RAM) 14 having 
2,048 x 8 bits of memory is connected to a data 
bus 15 and an address bus 16 along with EPRAM 
13. This RAM provides temporary storage for vari- 
ables and data needed by the microprocessor 10. 
The contents of this memory will be lost if power is 
removed from the printed circuit board. 

EEPROM 17 Is connected to data bus 15 and 
address bus 16 and provides 128 x 8 bits of non- 
volatile random access memory. Data written into 
EEPROM 17 will survive even if power is removed 
from the microprocessor circuit board. The EEPR- 
OM 17 is used to store "user specific" data that 
cannot be lost if power is removed from the board. 

Time base circuitry (Figure 4) is provided 
which generates several highly accurate dock fre- 
quencies using a 4.032 MHz crystal as a time 
base. A I/O clock in the microcomputer 10, an 
XTAU clock in a Asynchronous Communications 
Interface Adapter (ACIA) 18, and a program clock 
in the EEPROM 17 are all derived by dividing the 
4.032 MHz clock rate by fixed constants. 

The Asynchronous Communications Interface 
Adapter 18 provides standard ASC 11 Serial to 
Parallel and Parallel to Serial Conversion for the 
microcomputer 10. All functions of the ACIA 18 are 
fully controlled by microcomputer 10. 

A complete Beil 201 modem interface 19 al- 
lows standard ASC 11 transmission over ordinary 
customer telephone lines. Fully bidirectional (Full 
Duplex) communication is provided using two fre- 
quencies for transmission and two for reception. 

A programmable dialer interface 20 provides 
both pulse and touch tone (DTMF) dialling capabil- 
ities as a companion to the modem 19 and shares 
related circuitry with the modem. 

A duplexer circuit 21 provides transmit gain 
control, telephone line impedance matching and 
transmit signal nulling functions. 

Transformer 22 provides the necessary isola- 
tion between the printed circuit board electronics 
and the user's telephone line. 

An Aromat DS2-M-DC5V relay 23 provides an 
electronically isolated means of connecting and 
disconnecting the modem and dialing electronics 
from the user telephone line. If pulse dialing is 
selected, this relay is opened and dosed under the 
control of dialer 20 to dial a telephone number. 



A general purpose input/output port 24 is used 
to buffer output and input signals needed by the 
microcomputer 10. In addition, two internal prog- 
rammable timers are used as an accurate time 

5 base for software controlled timing functions. An on 
chip shift register is also used in this post to 
receive serial data from the sphygmanometer 
microcomputer 10. 

A second general purpose Input/output port 25 

to is used to buffer user selected switch inputs. 

A buffer LED driver chip 26 allows the micro- 
computer 10 to turn on and off the indicator lamps 
(LED) (Figure 7) used to show the system status. 
An off hook ring detect circuit 27 generates an 

75 "off hook" condition to obtain a dial tone from a 
local phone office. Dialing can thereafter be carried 
out This circuitry also checks to see if the phone 
line is already in use before attempting to dial out 
This circuit is particularly set out In Figure 8 and 

20 forms an important part of this embodiment of the 
invention. 

The purpose of the off hook and ring detect 
circuit 27 is to determine whether any other tale- 
phone device connected to this trunk line is cur- 

25 rentfy off hook. If another device on the fine is 
already "off hook", then the telemanometer win not 
attempt to go off hook. This prevents the telemano- 
meter from interfering with an ongoing telephone 
conversation or other use of the phone line. 

30 The off-hook detect circuit is directly connect- 
ed to the incoming trunk fine's "ring" and "tip" 
circuits. For safety reasons, and to comply with 
FCC Regulations, the "ring* and "tip" lines must 
be electrically isolated from the low voltage cir- 

35 cuitry associated with the microprocessor. The re- 
quired 1500 VOLT isolation is provided by the 
optocoupler 28 and the optically coupled triac 29. 
These optically coupled devices provide sufficient 
isolation to prevent fightening-strikes or accidental 

ao shorting of the phone lines and power lines from 
creating a danger to anyone using the telemano- 
meter. 

"Off-Hook" detection is accomplished by mea- 
suring the absolute voltage present across the in- 

45 coming "ring" and "tip" fines. If no other device is 
currently "off-hook" on this circuit then the central 
office battery voltage will appear across the "ring" 
and "tip" lines. The central office battery voltage is 
nominally 48 Volts DC. The polarity of this vottage 

50 Is supposed to be guaranteed. However, faulty 
interior telephone wiring will often cause the "ring" 
and "tip" lines to be reversed. Therefore, this cir- 
cuitry was designed to operate with any battery 
polarity. Detection of the central office battery vott- 

55 age indicates that the phone line is not currently 
occupied. If another telephone device is currently 
"off-hook" on the same trunk line then the voltage 
across the "ring" and "tip" will drop to below 10 
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Volts DC. Detection of this lower voltage indicates 
that the phone line is currently occupied. The cir- 
cuit which detects this voltage difference is de- 
scribed below. 

For the first case, assume that no devices, 
including the tefemanometer, are "off-hook". Thus 
a DC Voltage of approximately 48 Volts and un- 
known polarity exists across the "ring" 30 and "tip" 
31 lines. 

Before activation, our circuitry presents a very 
high impedance to the phone lines. This high im- 
pedance is insured by the de-energized triac out- 
put of the optically isolated triac 29 labelled 
"O.C.T.I". Thus, until activation, our detection cir- 
cuitry will in no way interfere with the normal 
operation of the phone lines. 

To activate the "off-hook" detect circuit, pin 2 
of triac 29 (O.C.T.L) is driven to near ground poten- 
tial by an external circuit i.e. drive 26 (NE590) 
controlled by the microprocessor chip 10. This 
allows sufficient current, determined by resistance 
32, also labelled "R5", to flow through the Light 
Emitting Diode to activate the triac output of 
O.C.T.I. The "tip" line will therefore be electrically 
connected to the lower AC input connection of the 
diode bridge 2 labelled "DB1". The "ring" line is 
connected to the top AC input of DB1 by resis- 
tance 34 (R1) and condenser 35 (C1). Resistance 

34 (R1) serves to limit the current taken from the 
phone Ones to approximately 2 mA. This small 
current will not significantly affect the voltage 
across the "ring" and "tip" lines. Diode bridge 33 - 
(DB1) ensures that the current flow through the rest 
of the detection circuitry is of known polarity re- 
gardless of the polarity of the incoming voltage. 
The current flowing from the + (positive) terminal 
of DB1 is split between the Zener Diode 36 (22) 
and the resistor 37 (R2). The current through R2 is 
limited to approximately 1.8 mA by the voltage 
clamping action of Zener Diode 36. Thus, approxi- 
mately 0.2 maA of the available 2.0 mA of current 
flows through Z2. The 1.8 mA flowing through R2 
also flows through the fight emitting input diode of 
the optical coupler labelled "O.C.I". This current 
and the remaining current from Z2 flow back 
through Zener Diode 38 (Z1), through the - 
(negative) input of DB1, and subsequently back 
into the telephone Ones. The approximately 35 Volt 
drop across Zener Diodes Z1 and Z2 ensures that 
this circuit will not conduct current unless at least 

35 Volts appears across the "ring" and "tip" lines. 
In this case, sufficient current will be provided by 
the 48 Volt central office battery to activate the 
Light Emitting Diode in O.C.L The resulting photons 
will excite the output transistor of O.C.I. Current will 
thus flow from the +5 Volt power supply through 
resistor 39 (R3), through the output transistor of 
O.C.I., and into resistor 40 (R4) and the Base of 



transistor 41 (Q1). This current is sufficient to satu- 
rate transistor Q1 and to drive its collector to near 
ground potential. The saturation of Q1 is used to 
indicate that the full 48 Volt battery voltage is 

s present across the "ring" and "tip" Ones. 

In the second case, some other device is "off- 
hook" and the voltage across "ring" and "tip" is 
less than 10 volts. Here, the activation of O.C.T.I 
brings only 10 Volts across AC inputs of DB1. The 

70 resulting output voltage across the + and -pins of 
DB1 is insufficient to activate Zener Diode Z1. 
Thus, no current may flow through Zener Diode Z2 
or the Light Emitting Diode input of O.C.I. With no 
current input, to O.C.I there will be no current flow 

rs through the output transistor of O.C.I. The emitter- 
base voltage of Q1 will fail to 0 (zero) Volts and Q1 
will turn off. When transistor Q1 is off, it indicates - 
(through a line to V1A2) that some other device is 
"off-hook" on this circuit 

20 What has been described above is a method 
for the continuous treatment and diagnosis of car- 
diovascular disorders as well as a method for the 
monitoring of a prescribed treatment of medication 
for a patient with immediate feedback provided with 

25 analysis to the patient and his physician. 

The features disclosed in the foregoing de- 
scription, in the following claims and/or in the ac- 
companying drawings may, both separately and in 
any combination thereof, be material* for realising 

30 the invention in diverse forms thereof. 



Claims 

35 1. A method for providing information pertain- 
ing to the blood pressure of a patient comprising 
the steps of: 

generating signals representing the level of the 
blood pressure of a patient and signals represent- 

40 ing the identity of the patient to which the blood 
pressure signals pertain, said signals being suitable 
for transmission over telephone lines; 
transmitting said blood pressure signals and said 
patient identifying signals over telephone lines to a 

45 remote central digital processor, which stores said 
blood pressure signals in a form suitable for later 
access and which analyses said blood pressure 
signals according to a set of predetermined criteria; 
and 

50 submitting the results of said analysis to the pa- 
tient 

2. A method for enabling a physician to pre- 
scribe treatment intended to maintain a patient's 
blood pressure within a predetermined range, for 
55 encouraging the patient to follow the treatment and 
for collecting information relating to the patient's 
blood pressure, comprising the steps of: 
periodically generating information representing the 
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blood pressure of the patient; 
converting said blood pressure information to a 
signal suitable for transmission over existing tele* 
phone lines; 

transmitting said blood pressure signals over said 
telephone lines to a remote central digital proces- 
sor which stores said blood pressure signals in a 
form suitable for later access and analysis and 
which analyses said blood pressure signals accord- 
ing to a set of criteria specified by the patient's 
physician; 

submitting the results of said analysis to said phy- 
sician; and 

submitting to the patient information pertaining to 
said blood pressure information specified by the 
physician and treatment determined by the physi- 
cian based, at least in part on said results of said 
analysis. 

3. A method for providing information pertain- 
ing to the blood pressure of a patient comprising 
the steps of: 

generating signals representing the level of the 
blood pressure of a patient; 
storing said signals in an electronic data storage 
medium in a form suitable for transmission over 
existing telephone lines; 

transmitting said signals over telephone lines to a 
remote central digital processor upon interrogation 
of said electronic data storage medium by said 
central digital processor, said central digital proces- 
sor analysing said signals according to a set of 
predetermined criteria; and 
submitting the results of said analysis to the pa- 
tient 

4. A method for enabling a physician to pre- 
scribe treatment intended to maintain a patient's 
blood pressure within a predetermined range, for 
encouraging the patient to follow the treatment, and 
for collecting information relating to the patient's 
blood pressure, comprising the steps of: 
periodically generating information representing the 
blood pressure of the patient; 

storing said blood pressure information in an elec- 
tronic data storage medium; 
submitting said stored information to a remote cen- 
tral digital processor in a form which enables said 
central digital processor to interpret said informa- 
tion, said central digital processor analysing said 
information according to a set of criteria specified 
by the patient's physician; 
submitting the results of said analysis to said phy- 
sician; and 

submitting to the patient information pertaining to 
said information specified by said physician and 
treatment determined by said physician based, at 
least in part, on said results of said analysis. 



5. A method for providing information pertain- 
ing to the vital signs of a patient comprising the 
steps of: 

generating signals* representing the vital signs of a 
s patient and signals representing the identity of to 
which patient of at least two patients, the vital 
signs signals pertain, said signals being suitable for 
transmission over telephone lines; 
transmitting said vital signs signals and said patient 
to identifying signals over telephone lines to a remote 
central digital processor, which stores vital signs 
signals in a form suitable for later access, and 
which analyses said vital signs signals according to 
a set of predetermined criteria; and 
rs submitting the results of said analysis to the pa- 
tient 

8. A system for providing information pertaining 
to the blood pressure of a patient comprising: 
means for generating signals representing the level 

20 of the blood pressure of a patient and signals 
representing the identity of to which patient of at 
least two patients, the blood pressure signals per- 
tain, said signals being suitable for transmission 
over telephone lines; 

25 a remote central digital processor; 

means for transmitting said blood pressure signals 
and said patient identifying signals over telephone 
lines to said remote central digital processor, which 
stores said blood pressure signals in a form suit- 

30 able for later access, and which analyses said 
blood pressure signals according to a set of pre- 
determined criteria; and 

means for submitting the results of said analysis to 
the patient 

35 7. A system for enabling a physician to pre- 
scribe treatment intended to maintain a patient's 
blood pressure within a predetermined range, for 
encouraging the patient to follow the treatment aid 
for collecting information relating to the patient's 

40 blood pressure, comprising the steps of: 

means for periodically generating information re- 
presenting the blood pressure of the patient 
means for converting said blood pressure informa- 
tion to a signal suitable for transmission over eotist- 

46 ing telephone lines; 

a central digital processor; 
means for transmitting said blood pressure signals 
over said telephone lines to said remote central 
digital processor which stores said blood pressure 

50 signals in a form suitable for later access and 
analysis, and which analyses said blood pressure 
signals according to a set of criteria specified by 
the patient's physician; 

means for submitting the results of said analysis to 
55 said physician; and 

means for submitting to the patient information 
pertaining to said blood pressure information speci- 
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tied by the physician and treatment determined by 
the physician based, at least in part on said results 
of said analysis. 

a A system for providing information pertaining 
to the blood pressure of a patient comprising: 
means for generating signals representing the level 
of the blood pressure of a patient; 
electronic data storage mecBum; 
means for storing said signals in said electronic 
data storage medium in a form suitable for trans- 
mission over existing telephone lines; 

remote control aignaj processor; 
means for transmitting said signals over telephone 
lines to said remote central digital processor upon 
interrogation of said electronic data storage me- 
dium by said central digital processor, said central 
digital processor analysing said signals according 
to a set of predetermined criteria; and 
means for submitting the results of said analysis to 
the patient. 

9. A system for enabling a physician to 
precribe treatment intended to maintain a patient's 
blood pressure within a predetermined range, for 
encouraging the patient to follow the treatment, and 
for collecting information relating to the patient's 
blood pressure, comprising: 

means for periodically generating information re- 
presenting the blood pressure of the patient; 
electronic data storage medium; 
means for storing said blood pressure information 
in said electronic data storage medium; 
a remote central digital processor; 
means for submitting said stored information to 
said remote central digital processor in a form 
which enables said central digital processor to in- 
terpret said information, said central digital proces- 
sor analysing said information according to a set of 
criteria specified by the patient's physician; 
means for submitting the results of said analysis to 
said physician; and 

means for submitting to the patient information 
pertaining to said information specified by said 
physician and treatment determined by said physi- 
cian based, at least in part, on said results of said 
analysis. 

10. A system for providing information pertain- 
ing to the vital signs of a patient comprising: 
means for generating signals representing the vital 
signs of a patient and signals representing the 
identity of to which patient of at least two patients, 
the vital signals pertain, said signals being suitable 
for transmission over telephone lines; 

a remote central digital processor, 
means for transmitting said vital signs signals and 
said patient identifying signals over telephone lines 
to a remote central digital processor, which stores 
vital signs signals in a form suitable for later ac- 
cess, and which analyses said vital signs signals 



according to a set of predetermined criteria; and 
means for submitting the results of said analysis to 
the patient 

1 1 . An off hook and ring detect circuit compris- 
5 ing a high impedance means between a signal 
source and a telephone line over which transmis- 
sion is to take place, driver means for reducing the 
high impedance, a diode bridge, means connecting 
one end of said diode bridge to said tip line when 
ro the high impedance is reduced and the opposite 
end of said diode bridge to the ring line, means 
dividing the positive output from the diode bridge, 
a light emitting diode receiving one part of the 
positive output from the diode bridge, an output 
rs transistor energised by light from said light emitting 
diode and a saturable resistor connected to said 
output transistor indicating that the telephone lines 
are free when said resistor is saturated. 
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